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(57) Abstract: The target path of the translation floor reaction ver- 
tical component of a leg type movable robot (1) or of the overall 
barycenter acceleration vertical component of the robot (1) or upper 
body acceleration vertical component is determined, and the target 
vertical position of the overall barycenter of the robot (1 ) or of an up- 
per body is determined in such a manner as to cause the translation 
floor reaction vertical component or overall barycenter acceleration 
vertical component or upper body acceleration vertical component 
to conform to this target path (in such a manner as to satisfy the dy- 
namic equilibrium condition for the vertical direction). Since the 
vertical motion of the overall barycenter or the like is determined 
after determining the target path of the translation floor reaction ver- 
tical component or the like, a proper target gait can be produced not 
only in the walking but also in the running of the robot (1). 
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A01=01-eiorg 0 
A v91 =v01-v61org —St 5 1 
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lC£^T, ZMPrec A ^ - > <D £ £ MIH acyc2 £VTf$2Mm 
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j£*r*^iSfc^T»JST* £> *W«A***lC«rll¥ 1 0 - 8 6 0 8 



WO03/057425 PCT/JP02/13596 

118 

5 So 
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20 (ZMPrec) <D )\9 — >^^5l1"§#S^ffl^Tfe^^. T&fr^, 
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mfcU7k¥>mft$F!&ffim{Fxmin, Fxmax]£> S; 6 2 1 3. 6 3 £ ft J£ 
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Fxmax = kmax • p. • Fz + kc • (XG- ZMPx)/(ZG- ZMPz) • Fz 
Fxmin = kmin • jjl • Fz + kc • (XG- ZMPx)/(ZG- ZMPz) • Fz 
(kmax^O, kmin^O) 

-5£ 6 2 

fetch. Fxmax Si 2 T Ka=l t b&^^OD Fxmax OtctO^t 

< ft: £> & Vi«k 3 Fxmin tt, Sl2t Ka=l t b fe^-^CO 
Fxmin <Dm&K>'bi£ <?£&U^£.0 Z> o 

ZMPx Ji§tZMP07K¥fil> ZMPz ttfiKZ.MP CD St 

^fc^CT, (XG, ZG)«, < £ ±# CDS?/ilC £^ tm^S^CD 

a*t.«tt*t©.^**ffi««ic*ffe*r**j«©tt«i:'r-6 (xg 

ZG «^fifir«^^-T) 0 fVii^tSt, (XG, ZG)te> 

< i Ji#©®^^-^^^^^^^^^f «5@^cco^:gt-r§. 

(Xb, Xz) Tfc&Vi,, 

±!3^6 2Tkc= 0 I, lffliB£J&7E?IB £ m C \Z ft 

3 (10185*; 1 2 £#flg) „ 

kc = 1, fr~D Fxmax .£ Fxmin *gff0 fcifcjfc Lfc:t§<& g ft 

ZMP(ZMPx, ZMPz)fcf^ffi-r3 (Fx, Fz) (D^Zhfrtf. 

&&ck^-(XG, ZG)£^f COT, a^^H^CDlRj#CD^g& 
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kc = 1#>0, kmax = kmin = 0 t^^bfe^^ld^, 1 St 
&*: : r)\><DmW}\ZUZ> (#^, (XG, ZG^^r^S'fr o :©l 

10 iC6 2l:j3^T, (ZG-ZMPz)©f^t> B *£ & & IDf 5£ © j£$C U 

Tl» & . ^ff^^ff fp"*? te, (ZG-ZMPz)te. ±% <&WjVfe^ CSfc. 

kc = kmax = kmin = 0, *oS6 2 [C*ViT, (ZG-ZMPz) 

(Dfoib 0 iZ&Z>mi£<DM%L£ (XG, ZG)£^l^fiitUfef^, 

m&TZts JttffBAMp, AFp, AMr^ck^AFrfi, _hf3©zr£: 
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fc*»*^*ictt^T, *«tt*HPtt"pr«*«, ie^/w^o**** 
•&*:7 £ )i>&m^fem'&\zte, mwm^^m\z{&mx^ s . 

IS 2 2OS 5 0 4)J>6S516 £ 7? (DMS^ <£ 0 3 7 OS 1 0 
5 0 2*>6S 1 0 1 4 &X<DmW\Z$5^X, j£ K # 7K ¥ # Fx Klff^PS 

■ \Z) l-r^olCl/T'&S^. 

£ tcife £ /3 rec <b b X t> & V> . 

Fxtmp £ffr|B5£ 1 7 ©ftfc 0 fc#C5£ 7 0 77&56T&. 

15 

Fxtmp = AFp* a tmp— j8 rec* A Fp*AM r /AMp 

+ msup*d2Xsup/dt2 + mswg*d2Xswg/dt2 — 7 0 

5£7 0<Dftm&2mte. ±ftl£®MtiQmm& 0 rec 77 & £ -h^Inlfe^ 
20 - F<DmWl&tS1tftV%\Z, SSIZMPrtitJlcMtSt-^^b (3 
rec*AMr) $ *T "fe ^ *T tz & \Z &g fc it * - H <D M Mm ( - 0 

rec* AM r / AMp ) «k p U £ tfc£#7.K¥J&#£;lcSfcT£. 

S7 0i:j;oTft^$n5 Fxtmp n # y h ©IftEIBIS B«g*# 

25 rec 7? & 3 -k & 0 Ijg - H e>5i»J £ £ &t£& S i^Mit^- H©^II&^ 
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@^&3tTT> A 5 cerr, Avflcerr £ 0 fc JRjfc $ it £ £ "5 Id , 3^f^0J 
»ii^Sffl^t7</ ~ H /ty ^J|iJ£2fe5£b, CtlfcS^^T bcurr 3: 

^®^W:i3j;tfS;fc«^^(Z>ZMPrec fei, * - > t it T > 
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